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Résumé - Certaines particularités à la marge des caractéristiques de deux espèces de Sphaerium sont présentées. Parmi 
celles-ci figurent la forme non caliculée de S. lacustre, des individus de S. corneum présentant des densités de pores 
élevées, d’autres surmontés d’une coquille embryonnaire saillante caractéristique de sa forme mamillianum, puis des 
individus de sa forme scaldianum chez lesquels les empreintes des muscles adducteur postérieur et rétracteur 
supérieur du siphon sont séparées à toutes les classes de taille comme chez S. nucleus et S. ovale. 


Mots clés: Sphaerium corneum f. scaldianum, Sphaerium corneum f. mamillanum, polymorphisme 


Little known peculiarities in Sphaerium lacustre (0. F. Müller, 1774) and S. corneum (Linnaeus, 1758) (Bivalvia: 
Sphaeriidae) 


Abstract - Some peculiarities at the margin of the characteristics of two species of Sphaerium are presented. These 
include the existence of acalyculate form of S. lacustre, individuals of $. corneum with relatively high pore densities, 
others surmounted by a protruding embryonic shell characteristic of its form mamillianum and then individuals of its 
form scaldianum with separate scars of posterior adductor and upper siphonal retractor at all size classes, as in S. 
nucleus and S. ovale. 


Key-words: Sphaerium corneum f. scaldianum, Sphaerium corneum f. mamillanum, polymorphism 





Introduction 





Le genre Sphaerium appartient à la famille des Sphaeriidae. Il est représenté en France par 7 espèces. Parmi 
celles-ci Sphaerium (Musculium) lacustre et S. corneum sont les plus communes et colonisent une grande 
variété d’écosystèmes aquatiques (cours d’eau, lacs, étangs, mares...). La variabilité des formes chez ces 
bivalves d’eau douce est connue depuis longtemps. GEYER (1921), par exemple, ne distingue pas moins de 
15 formes différentes chez S. corneum. Plus modestement, on en reconnait généralement que trois chez S. 
lacustre (GERMAIN, 1931). 


Les grandes variations de forme de la coquille des $. corneum, de sa couleur, de sa striation et des 
caractéristiques de sa charnière, notamment celles des dents cardinales ont été étudiées par FAVRE 
(1927) puis surtout par DYDUCH-FALINOWSKA (1988). Sphaerium corneum est le représentant du genre qui 
affiche la plus grande variabilité (DYDUCH-FALINOWSKA, 1988 ; PIECHOCKI, 1989) mais depuis, ses formes 
nucleus et ovale ont été élevées au rang d'espèce (KORNIUSHIN & HACKENBERG, 2000 ; KORNIUSHIN, 2001). Il ne 
s’agit pas dans cet article de procéder à une nouvelle étude du polymorphisme de S. lacustre et de S. corneum 
mais de mettre en lumière certains aspects marginaux, parfois extrêmes et souvent peu ou mal connus de 
la variabilité de ces deux espèces. 


Présentation des particularités observées chez deux espèces de Sphaerium 
1. Sphaerium lacustre 


La présence de la coquille embryonnaire de forme ovale, sorte de capuchon posé au sommet de la coquille 
adulte (encore appelée calicule), séparée de cette dernière par un sillon bien marqué est sans doute l’un des 
critères les plus communément utilisés pour identifier cette espèce (PI. 1 A, B). Mais on observe quelquefois 
des individus ne présentant pas ce caractère. Cette particularité mentionnée par HETZEL (1993) trouve son 
explication dans le déroulement du cycle biologique de cette espèce. 





1: 
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Au printemps, lorsque les embryons sont expulsés des branchies dans lesquelles s'effectue leur incubation, 
la grande majorité des néonates entre en diapause et leur croissance sera quasi nulle jusqu’au printemps 
de l’année suivante (MOUTHON, 2004). Pendant cette longue période le bord des valves se replie vers 
l'intérieur formant un méplat légèrement déprimé à la jonction des valves, conférant à ces individus l'aspect 
d'une petite boite ovale, brillante et transparente, parsemée de pores sur toute sa surface (PI. 1 G, H). Cette 
caractéristique permet de distinguer les juvéniles de S. lacustre des Pisidium avec lesquels ils sont 
fréquemment confondus. En revanche, et pour une raison inconnue, quelques néonates n’entrent pas en 
diapause mais débutent immédiatement leur croissance; chez ces individus (dits acaliculés) on n’observe 
plus de séparation marquée entre les parties embryonnaire et adulte de la coquille (PI. 1 C à F). Ce 
phénomène qui ne concerne qu'un petit nombre d'individus n’est sans doute pas rare ; $. lacustre étant très 
commun en France. 


2. Sphaerium corneum 


La densité des pores est un des critères utilisé dans la détermination de certaines espèces de Sphaerium. 
Par contraste avec Sphaerium nucleus ($S. Studer, 1820) et S. ovale (Férussac, 1807), chez lesquelles cette 
densité est très élevée, les pores sont « rares » ou « relativement rares » chez S. corneum (KORNIUSHIN & 
HACKENBERG, 2000 ; KORNIUSHIN, 2001). Cependant, une densité plutôt élevée de pores a été observée chez 
des individus d’un petit nombre de populations de S. corneum, alors que les autres critères caractérisant 
cette espèce : rétrécissement du plateau cardinal près du sommet, forme des dents cardinales, empreintes 
des muscles adducteur et rétracteur du siphon jointes, aspect de la néphridie sont présents. La densité des 
pores de ces individus demeure néanmoins plus faible que celle des S. nucleus (PI. 2 À à L). 


3. Sphaerium corneum f. mamillanum (Westerlund, 1871) 


Non génétiquement différente de S. corneum (PETKEVICIUTE et al., 2018), cette forme se caractérise par la 
présence d’une coquille embryonnaire (calicule) plus ou moins proéminente surmontant la coquille adulte, 
séparée de cette dernière par un sillon comme chez S. lacustre. Chez les formes extrêmes les valves de la 
coquille embryonnaire se rejoignent au-dessus de l’umbo formant une sorte de crochet, l’ensemble prenant 
alors la forme d’un cœur (PI. 3 À à F) - (voir aussi le spécimen présenté dans l'ouvrage de GLÔER & MEIR- 
BROOK, 2003, page 80). GERMAIN (1931) ne mentionne pas cette forme dans sa Faune de France, et à ma 
connaissance, la présence dans notre pays de ces individus “monstrueux” n’est pas documentée. Dans 
l'Orbe, émissaire du lac des Rousses qui se jette dans le lac de Joux (Suisse), cette forme est représentée par 
des individus de petite taille, très globuleux rappelant S. nucleus (PI. 3 E, F). A noter que la présence d’un 
calicule n’est pas l'exclusivité de ces deux espèces de Sphaerium. En effet, on observe aussi assez 
fréquemment ce phénomène (“mode mamillanum") chez différentes espèces de Pisidium. Mais dans la 
plupart des cas, il ne concerne qu’un petit nombre d'individus, sauf parfois dans certains milieux en voie 
d’atterrissement (bras morts, noues, lônes...). 


4. Sphaerium corneum f. scaldianum (Normand, 1844) 


Normand (1844) en donne la description suivante (citation partielle) : « coquille orbiculaire, globuleuse, 
presque équilatérale, mince, légère, transparente, finement striée...sommets obtus, peu saillants, ligament 
non visible extérieurement... ». Il ajoute : « elle offre un aspect qui lui est propre, et qui suffit pour la faire 
distinguer au premier coup d'œil de S. rivicola et S. corneum ». En fait, comme le souligne KORNIUSHIN (2001), 
il existe des populations présentant des caractères intermédiaires. Chez de nombreux individus, même de 
grande taille, la séparation entre ces deux empreintes musculaires, lorsqu'elle est présente, est souvent peu 
visible notamment lorsque l'intérieur de la coquille est blanchâtre. Une analyse préliminaire basée sur un 
descripteur génétique de l'ARN ribosomal de plusieurs spécimens a montré que cette forme n'était pas 
génétiquement différente de S. corneum s. str. (données non publiées). 


Une coquille plus allongée, un sommet étroit et l'impression du muscle rétracteur du siphon séparée de 
celle de l’adducteur postérieur la distingue de $S. corneum s. str. (PI. 4 A à I). Ce dernier caractère est 
mentionné pour la première fois dans la littérature russe (ALIMOV & STAROBOGATOV, 1968, in KORNIUSHIN, 
2001). Mais dans leur clé de détermination des Sphaeriidae, KORNIUSHIN & HACKENBERG (2000) précisent que 
seuls les plus grands individus présentent souvent une séparation de ces empreintes musculaires ; les 
autres caractères étant typiques de S. corneum s.str. Cependant, l'étude d’une population de S. corneum f. 
scaldianum, provenant des fouilles d’une écluse du Canal du Centre comblée à la fin du XIXe siècle (MOUTHON 
& NOTTEGHEM, 2019), a montré que les individus de toutes les classes de taille y compris donc celles des 
juvéniles présentent des empreintes séparées (PI. 4 D à I), une des caractéristiques de S. nucleus et de S. 
ovale (KORNIUSHIN & HACKENBERG, 2000). Toutefois, chez quelques rares spécimens de cette population, des 
empreintes musculaires très rapprochées voire jointes ont été observées. 
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Découverte dans l’'Escaut à Valencienne (NORMAND, 1844), cette forme était selon Germain (1931), 
principalement présente dans le Nord et l'Ouest de la France. Les fouilles de l’ancienne écluse d’Écuisses 
ont montré qu'elle était aussi présente plus au sud dans le Canal du Centre à la fin du XIXe siècle. Des relevés 
effectués depuis 1978 dans différentes régions montrent que cette forme est assez commune dans les 
bassins de la Loire, de la Seine et du Rhône. 


Bien que les formes nucleus et ovale de S. corneum soient aujourd’hui considérées comme des espèces, 
d’ailleurs génétiquement très proches (données non publiées), sous les appellations de S. nucleus et S. ovale 
(KORNIUSHIN & HACKENBERG, 2000 ; KORNIUSHIN, 2001), la variabilité de S. corneum demeure encore très 
élevée. 
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Planche 1 - Sphaerium lacustre - (A) Individu caliculé vue latérale, (B) détail de l’umbo, la flèche indique la séparation entre 
coquille embryonnaire (calicule) et adulte, étang de Bizadan (01) - (C, E) individus sans calicule vues latérales (D, F) détails 
des umbos, Rhône, lône Belley (01) - (G) individu en diapause, vue latérale, (H) vues dorsale et ventrale, les flèches 
indiquent le méplat de la coquille à la jonction des valves. 
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Planche 2 - Sphaerium corneum - Vue latérale valve droite, intérieur valve gauche, densité des pores de la zone centrale de 
la valve gauche (x34), (A, B, C) Lac de l’Astarac (32) (A. Bertrand leg.), (D, E, F) Thouaret, Boismé (79) (B. Launay leg.), 
coquille débarrassée de son périostracum, (G, H, I), Ill, Izach (68) - (J, K et L x34) comparaison avec Sphaerium nucleus, 
Rhône, lône Brégnier-Cordon (01) (E. Castella leg). 
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Planche 3 - Sphaerium corneum f. mamillianum - (A, B) vues latérale et transversale, Lac de Joux (Suisse), (C, D) Ognon, 
Chenevrey-et-Morogne (70), (E, F) Orbe, Le Vivier-de-Bois-d'Amont (39). 
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Planche 4 - Sphaerium corneum f. scaldianum - Vue latérale, intérieur valve droite et valve gauche, (A, B, C) Doubs, 
Verdun/Doubs (39), - (D, E, F) et vues latérales à différentes classes de taille (G, H, I), Canal du Centre, ancienne écluse 
d’Ecuisses (71). La séparation entre les empreintes musculaires (pour plus de précisions voir texte) est indiquée par une 
flèche ; souvent peu marquées ces empreintes ne sont pas visibles sur les vues B et C 
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Planche 2 - Sphaerium corneum - Vue latérale valve droite, intérieur valve gauche, densité des pores de la zone centrale de 
la valve gauche (x34), (A, B, C) Lac de l’Astarac (32) (A. Bertrand leg.), (D, E, F) Thouaret, Boismé (79) (B. Launay leg.), 
coquille débarrassée de son périostracum, (G, H, I), Ill, Izach (68) - (J, K et L x34) comparaison avec Sphaerium nucleus, 
Rhône, lône Brégnier-Cordon (01) (E. Castella leg). 
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Résumé - La coquille figurée sous le nom de Melanatria vulcanica par DE RENZI (1971 ; 1975 ; 1996) ; VILLALTA (1975); 
LLOMPART (1977) et provenant de l’Ilerdien (Yprésien, Eocène Inférieur) des bassins de Tremp et d’Ager (Espagne) ne 
correspond pas à la coquille du Bartonien de Roncà (Italie) pour laquelle SCHLOTHEIM (1820) a attribué le nom Muricites 
vulcanicus. Nous donnons une description de ce nouveau taxon. Par ailleurs, l'espèce nouvelle Moniquia astibiai nov. sp. 
est également introduite pour décrire une espèce du Priabonien (Éocène supérieur) du bassin de Pamplune (Espagne), 
précédemment assignée au genre /ponsia par ASTIBIA et al. (2018). 


Mots clés - Pachychilidae, Systématique, Paléogène, Espagne, nouvelles espèces. 


Abstract - The shell figured under the name of Melanatria vulcanica by DE RENZI (1971 ; 1975 ; 1996) ; VILLALTA (1975) 
; LLOMPART (1977) and coming from the Ilerdian (Ypresian, Lower Eocene) of the basins of Tremp and Ager (Spain) does 
not match the Bartonian shell of Roncà (Italy) for which SCHLOTHEIM (1820) assigned the name Muricites vulcanicus. We 
give a description of this new taxon. Moreover, The new species Moniquia astibiai nov. sp is introduced to describe a 
Priabonian (Late Eocene) species from the Pamplona Basin (Spain), previously assigned to the genus /ponsia by ASTIBIA 
et al. (2018). 


Key words - Pachychilidae, Systematic, Paleogene, Spain, new species. 





Introduction 





Comme nous l’avons précédemment écrit (PACAUD & HARZHAUSER, 2012), face à une approche nettement 
typologique de la taxonomie et de la systématique des Cerithioidea d'eau douce actuels et fossiles par les 
conchyliologues des 19e et 20e siècles, les espèces du Paléogène de la famille des Pachychilidae étaient 
classiquement assignées aux genres Faunus de Montfort, 1810, Pirena Lamarck, 1816 ou Melanatria 
Bowdich, 1822. Nous avons alors discutés du statut historique et nomenclatural de ces genres. En 1822, 
BowpIcH publie ses Elements of Conchology et reclasse les espèces du genre Melania Lamarck, 1799, qui 
regroupe alors des espèces hétérogènes classées depuis dans les genres Rissoina, Rissoa, Eulima, Diastoma, 
Keilostoma, Bayania, etc. Il propose ainsi les nouveaux genres Melantho, Melanella, Melanoma et Melanatria 
pour séparer des espèces qu'il classe dans les « Melaniae ». Il propose le genre Melanatria comme nom de 
substitution au « Pirène » de Lamarck, 1812 ; nom qu'il orthographie par erreur « Pyrène ». Ce nom 
vernaculaire français (LAMARCK, 1812 : 116), non disponible (ICZN, 1999 : Art. 8 et 9.7) et non décrit, est 
rendu valide par LAMARCK en 1816 (p. 12, pl. 458, fig. 2) sous le nom de Pirena. De nombreuses espèces 
paléogènes d'Europe (CHENU, 1859 ; FISCHER, 1887; COSSMANN, 1889 ; 1909 ; OPPENHEIM, 1909 ; LE RENARD & 
PACAUD, 1995, PACAUD, 2007) et d’autres parties du Monde (MARTIN, 1914 ; SQUIRES, 1999 ; PACAUD, 2007 ; 
PERRILLIAT et al., 2008) ont été assignées à ce genre. Toutefois, Bowdich illustre pour son genre Melanatria 
une coquille qui montre clairement un Faunus. Le genre Melanatria est donc un synonyme subjectif plus 
récent de ce genre. Cependant, les espèces paléogènes assignées à ce taxon ne peuvent être assignées au 
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Planche 3 - Sphaerium corneum f. mamillianum - (A, B) vues latérale et transversale, Lac de Joux (Suisse), (C, D) Ognon, 
Chenevrey-et-Morogne (70), (E, F) Orbe, Le Vivier-de-Bois-d'Amont (39). 
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Planche 4 - Sphaerium corneum f. scaldianum - Vue latérale, intérieur valve droite et valve gauche, (A, B, C) Doubs, 
Verdun/Doubs (39), - (D, E, F) et vues latérales à différentes classes de taille (G, H, I), Canal du Centre, ancienne écluse 
d’Ecuisses (71). La séparation entre les empreintes musculaires (pour plus de précisions voir texte) est indiquée par une 
flèche ; souvent peu marquées ces empreintes ne sont pas visibles sur les vues B et C 
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Localité type : Tremp (Lérida, Espagne), Ilerdien (Yprésien, Éocène inférieur). 


Dimensions : (Holotype), hauteur : 61,9 mm; diamètre : 27,5 mm. - (Paratype), hauteur : 78,1 mm; 
diamètre : 41,0 mm. 


Etymologie : Des Lacetani, peuple ibère de l'Hispanie pré-romaine, qui occupait cette région de Catalogne. 


Description : La coquille est de taille moyenne, cérithiforme, robuste. La spire est longue, subulée, 
polygonale, à 5 pans et costulée sur toute la hauteur, subépineuse sur les derniers tours. Les tours sont 
nombreux, hauts, plans, ornés de cordons spiraux bien marqués et séparés par des sutures profondes. Les 
tours sont marqués par une large dépression suturale déclive, légèrement concave, occupant 1/3 de la 
hauteur des tours. Les premiers tours, ornés de côtes obliques, légèrement opisthoclines, sont marqués par 
un angle dans la région adapicale des tours, formant une carène sur laquelle les côtes se terminent, sans 
être épineuses. Les côtes se prolongent de tours en tours, en une pyramide à peine tordue. La dépression 
adapicale est positionnée entre cette carène et la suture ; elle est ornée 6 cordons spiraux. Sur l’avant- 
dernier et dernier tour les côtes sont épineuses, espacées, fortes, d'orientation adapicale, recoupées par 5 
cordons spiraux, épais. Ces cordons spiraux sont rendus granuleux par les accroissements sur les premiers 
tours de spire ; sculpture disparaissant vers l’antépénultième tour. Le dernier tour est petit, supérieur au 
tiers de la hauteur totale, fortement épineux. La décollation de la spire juvénile est importante et 
caractéristique. L'ouverture est ovale, à péristome fin, à peine contractée dans son angle adapical, mais 
marquée d’un profond sinus, large et sinueux. La columelle est lisse, fortement excavée. Le bord 
columellaire est bien délimité. La base est déclive, nettement convexe, ornée de cordons granuleux, 
caractérisée par l'absence de cou et de canal siphonal. Le labre est fin, tranchant, au contour opisthocline. 


Discussion : 





Cette espèce fait partie d’un groupe au sein de /ponsia caractérisé par une spire polygonale de type 
Pyrazopsis Akobjan, 1972 (Espèce type Pyrazus quinquecostatus Akobjan, 1955 par désignation originale) 
très proche par exemple de /ponsia vulcanica (Schlotheim, 1820) du Bartonien de Roncà (Italie) et de }. 
geslini (Deshayes, 1833) du Cuisien (Yprésien, Éocène inférieur) du bassin de Paris (AKOBJAN, 1972). 
L'espèce nouvelle de l’Ilerdien de Tremp diffère cependant de l'espèce bartonienne de Roncà (Fig. 2), avec 
laquelle elle a été confondue, par ses dimensions plus faibles, par son galbe moins trapu, par sa spire plus 
longue, plus subulée, polygonale à 5 pans et non 6, aux tours plus hauts et à dépression adapicale moins 
large, ornée de cordons plus fins et subégaux. Par ailleurs, la téléoconque présente une sculpture spirale 
plus faible, montrant des cordons spiraux plus fins, non granuleux, les côtes sont moins épaisses, moins 
épineuses au niveau de la dépression adapicale, le dernier tour est quadrangulaire, à base non convexe 
ornée de cordons nettement moins forts, moins épais et on notera l’absence de côtes épineuses. L'espèce de 
Tremp diffère également de j. geslini (Deshayes, 1833) du Cuisien (Yprésien, Éocène inférieur) du bassin de 
Paris (PL 1, fig. 5), autre espèce relativement proche (PACAUD & HARZHAUSER, 2012 ; PACAUD, 2019), par des 
dimensions moindres, par son angle apical moins important, par sa spire moins longue, moins subulée, aux 
tours moins hauts, par ses cordons spiraux sans cordons secondaires intermédiaires (présents chez |. 
geslini), à dépression adapicale moins large, moins creusée, ornée de cordons plus fins et par ses côtes moins 
nombreuses, moins convexes, moins fortes et moins épineuses. 


Nous revenons également sur une espèce provenant des marnes priaboniennes d’Ilundain (bassin de 
Pamplune, Espagne) qui a été introduite en nomenclature ouverte, assignée au genre /ponsia par ASTIBIA et 
al. (2018) et que nous décrivons maintenant dans le genre Moniquia. 


Genre Moniquia Pacaud & Harzhauser, 2012 
Espèce type : Cerithium suzanna d’'Orbigny, 1850 par désignation originale. 


Origine : Éocène, France. 


Moniquia astibiai nov. sp. 
(Fig. 3) 
http://zoobank.org/NomenclaturalActs/fb6a57ba-7fbf-4ecf-b22b-2bb19c78f463 








Matériel type : Holotype (UPV/EHU), l’exemplaire figuré par ASTIBIA et al. (2018 : fig. 7R). 
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genre Faunus qui présente des coquilles lisses, aux tours non ornés d’épines ou de côtes (HOUBRICK, 1991 ; 
Lok et al.,, 2011). 


L'habitat particulier des Pachychilidae explique leur rareté dans les sédiments cénozoïques indiquant un 
environnement marin franc rencontrés généralement au Paléogène en Europe. Les Pachychilidae sont des 
mollusques d'eau douce présentant actuellement une distribution mondiale dans les régions tropicales 
d'Amérique du sud et centrale, d'Afrique, de Madagascar, d'Asie du sud et du sud-est et d'Australie. 250 
espèces réparties sur 11 genres sont reconnues actuellement dans cette famille (GOMEZ-BERNING et al, 
2012). Toutes ces espèces vivent dans les eaux douces sauf Faunus ater (Linnaeus, 1758), un mollusque 
d'eau saumâtre présent dans les estuaires et autres habitats côtiers. 


Comme l'ont relevé KÜHLER & GLAUBRECHT (2002), établir un quelconque rapport entre un taxon des dépôts 
cénozoïques marins anciens d'Europe occidentale et un élément limnétique récent est stérile. Au lieu de 
déduire implicitement une relation proche des taxa fossiles avec les espèces actuelles, largement séparées 
tant dans l'espace que dans le temps, on doit plutôt considérer l’analogie de la morphologie de ces coquilles 
comme des cas de convergence. De fait, l'identification des divers caractères morphologiques des coquilles 
fossiles assignées au genre Melanatria nous a permis (PACAUD & HARZHAUSER, 2012) d’individualiser trois 
nouveaux genres au sein des Pachychilidae : /ponsia, Moniquia et Eginea (PI. 1), l'ensemble se distribuant 
du Thanétien (Paléocène supérieur) au Priabonien (formation des marnes d’Ilundain, bassin de Pampelune, 
Espagne, Éocène supérieur). 24 espèces de Pachychilidae sont connues en France au Paléogène. Ils sont 
aussi signalés au Mésozoïque avec, en Europe, /ponsia belestensis (Termier, 1954) du Campanien- 
Maastrichtien et /. stillans (Vidal, 1874) du Maastrichtien, aux Etats-Unis avec /. cretacea (Wade, 1926) du 
Crétacé supérieur, en Iran avec /. aryanamensis Pacaud, 2019 et en Asie avec }. stoddardi (Hislop, 1860) et 
Moniquia mapeulensis (Pacaud, 2007) du Maastrichtien. Nous avons également décrit récemment l'espèce 
J. yesimae Pacaud, 2019 du Paléocène supérieur-Éocène inférieur de Macunkôy (Anatolie centrale, Turquie) 
et assigné au genre /ponsia l'espèce du Lutétien (Éocène moyen) de Timhadit (Maroc), Pyrazus coloi Salvan, 
1955 [holotype MNHN.F.R64566] (PACAUD, 2019 ; PACAUD & LEBRUN, 2019 ; PACAUD & LEBRUN, 2020). 





Figure 1 : Illustrations anciennes de Jponsia vulcanica (Schlotheim, 1820). Bartonien (Éocène moyen) de Roncà (Italie). 
1. D’après un manuscrit inachevé de Jean-François SEGUIER (1703-1784). 2. D'après DE FORTIS (1778). 3. D'après HACQUET 
(1780). 
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Planche 1. 
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Planche 2 : Jponsia lacetania nov. sp. Ilerdien (Yprésien, Éocène inférieur) de Tremp (Lérida, Espagne). 1a-c. Holotype 
MNHN.F.A78831 (coll. Plaziat), h : 61,9 mm. - 2a-c. Paratype MNHN.F.A78832 (coll. Plaziat). h : 78,1 mm. 
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Abstract - Two new species, Drymaeus (D.) costatus and D. (D.) luculentus, are described from northern Peru from 
recently collected material. 


Key words - Gastropoda, Peltellinae, types. 


Résumé - Deux nouvelles espèces, Drymaeus (D.) costatus et D. (D.) luculentus, sont décrites dans le nord du Pérou à 
partir de matériel récemment collecté. 


Mots-clés - Gastropoda, Peltellinae, types. 





Introduction 








Further research in a relatively understudied area in Dept. Amazonas, northern Peru, reveals the presence 
of two species new to science. We describe them here, awaiting further data on their distribution. 


Material and methods 





Measurements ofthe shell, i.e. total shell height (H), the diameter of the shell (W), the height of the aperture 
(HA), width of the aperture (WA), height of last whorl (LW), and the number of whorls (NW), were taken 
using the methods in BREURE & VEGA-LUZ, 2020: fig. 1. The material on which this study is based has been 
deposited in the following collections: MNCN, Museo Nacional de Ciencias Naturales, Madrid, Spain; 
NHMUK, Natural History Museum, London, UK; RVL, private collection Ricardo Vega-Luz, Malaga, Spain; 
VMA, private collection Valentin Mogollôn, Lima, Peru. 


Systematics 





Family Bulimulidae Tryon, 1867 
Genus Drymaeus Albers, 1850 


Drymaeus (Drymaeus) costatus spec. nov. (Fig. 1-4) 





http://zoobank.org/NomenclaturalActs/83BD29C4-113C-4D82-8039-C698385EC413 





Diagnosis. - À Drymaeus species characterised by the shallowly ribbed surface, a rather swollen last whorl 
which has a colour pattern of irregular blotches, and is axially striped with whitish lines; the white lip 
somewhat sinuate, expanded and reflected. 


Description. - Shell up to 45.0 mm height, 1.78 times as long as wide, rimate, the spire with almost straight 
sides, rather thin. Colour roseate to yellowish, dotted with irregular dark reddish-brown blotches, partly 
arranged in an axial pattern, with axially arranged whitish lines evenly spaced, mostly noticeable on the last 
whorl. Upper whorls pink to yellowish. Surface dull to rather shiny when fresh or collected alive; the upper 
whorls with indistinct growth lines, becoming stronger towards the last whorl, which is covered by shallow 
axial riblets and with some indistinct, interrupted spiral grooves. Protoconch with a reticulate sculpture of 
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riblets and spiral striae, which are of equal strength and form a grating pattern. Whorls 5.5, nearly flat 
except the last whorl which is rather swollen, last whorl 0.83 times the total shell height; suture slightly 
impressed, somewhat ascending behind the lip. Aperture elongate-ovate, 1.9 times longer than wide, 0.65 
times the total height. Peristome expanded and reflected, somewhat sinuate above, white. Columellar 
margin curved, reflected, white. Parietal wall with a very thin, whitish callus. 


Animal. - Body whitish, lined with a bright orange-yellow colour at the margin of the sole, the head with a 
greyish tint which expands into the tentacles, which are dark-grey at the tips. 


Type material. - Peru, Dept. Amazonas, Prov. Chachapoyas, District Omia, ca. 1800-1900 m, V. Castillo 
Villanueva leg. xi.2020. Holotype MNCN 15.05/200126. Paratypes RVL-DR2 (2), VMA 1507 (1). Dept. 
Amazonas, Prov. Chachapoyas, Cheto, ca. 2500-2700 m, V. Castillo Villanueva leg, xi.2020. Paratype 
NMHUK 20210001 (1), Measurements of the material are given in Table 1. 


Remarks. - This species is found in wooded areas near limestone outcrops. The specimens collected are 
constant in their surface sculpture, but the colour pattern is variable. This species resembles Drymaeus (D.) 
valentini (Breure & Vega-Luz, 2020), occurring in the same general area, differing in the larger size, the less 
saccate last whorl, and the different colour pattern. It may also be compared to Drymaeus (D.) regularis 
Fulton, 1905 from Chanchamayo, from which it differs in the larger size, the reflected lip and the less 
elevated spire. 


Etymology. - L. costatus, having ribs. The specific epithet characterises the shallow riblets on the surface of 
the last whorl. 








Species Depository H W AH AW LW NW 
D. costatus MNON - holotype 43.5 24.3 28.1 14.9 35.7 5.8 
NHMURK - paratype 1 44.5 25.6 28.4 15.9 37.2 5.5 
RVL - paratype 2 45.0 23.7 29.3 14.9 37.8 5.3 
RVL - paratype 3 42.2 24.1 26.5 14.4 35.1 5.5 
VMA - paratype 4 44.6 25.8 29.9 15.8 37.1 5.5 
D. luculentus | NHMUXK - holotype 34.9 13.7 17.3 7.7 24.3 5.5 
MNON - paratype 1 34.5 137 17.4 8.0 25.1 5.5 
RVL - paratype 2 34.2 15.0 17.9 8.2 24.9 54 





Table 1. Measurements in Drymaeus (D.) valentini and D. (D.) luculentus spec.nov.; abbreviations see Methods. 
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Figure 1. Drymaeus (Drymaeus) costatus spec. nov. holotype, MNCN 15.05/200126. A-F, different views of the shell ; H : 43.5 
mm). 





Figure 3. Drymaeus (Drymaeus) costatus spec. nov. A-E, variation in colour and shape in the type series. 
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Figure 4. Drymaeus (Drymaeus) costatus spec. nov. living specimen. A-B, showing the colours of the shell and animal. 


Drymaeus (Drymaeus) luculentus spec. nov. (Fig. 5-8) 





http://zoobank.org/NomenclaturalActs/b33fbc4a-181b-40b7-90cd-9b161619afaf 





Diagnosis. - A Drymaeus species characterised by its slender fusiform shape, the colour pattern of two 
spiral bands on the last whorl, with arrow-like dark-brown and whitish parts; the white lip with receding 
basal part and the deep purple inner colouration of the aperture. 


Description. - Shell up to 34.9 mm height, 2.44 times as long as wide, almost imperforate, the spire with 
slightly convex sides, rather thin. Colour of the apex black-purple fading to dark-red and yellowish on the 
transition to the teleoconch, which colour ranges from yellowish at the top to a multicolour at the base with 
brown, bluish-green and whitish hues in various intensities, crossed with one (on the spire) respectively 
two spiral bands (on the last whorl), with arrow-like dark-brown and whitish parts; the whitish and 
brownish colour ofthese bands fade vertically in an irregular way, most noticeable on the last whorl. Surface 
rather shiny when fresh or collected alive, the whorls with indistinct growth lines. Protoconch with a 
reticulate sculpture of riblets and spiral striae, which are of equal strength and form a grating pattern. 
Whorls 5.5, rather convex, last whorl 0.72 times the total shell height; suture slightly impressed, somewhat 
crenulate, slightly ascending behind the lip. Aperture compressed elongate-ovate, 2.2 times longer than 
wide, 0.51 times the total height. Peristome simple, somewhat sinuate above, white. Columellar margin 
regularly curved, white fading to deep purple on the inside ofthe aperture. Parietal wall with a thin, purplish 
callus. 


Animal. - Body chocolate-brown, the neck lined with a pale orange line bordered on both sides by a series 
ofirregular spots of the same colour, which are repeated in two longitudinal bands parallel to the margin of 
the sole, and a series of white spots on both sides of the head; tentacles chocolate-brown. 


Type material. - Peru, Dept. Amazonas, Prov. Chachapoyas, District Molinopampa, ca. 2600 m, V. Castillo 
Villanueva leg, xi.2020. Holotype NHMUK 20210002. Dept. Amazonas, Prov. Chachapoyas, District Omia, 
ca. 1800-1900 m, V. Castillo Villanueva leg, vii.2020. Paratype MNCN 15.05/200127 (1), RVL-DR3 (1). 
Measurements of the material are given in Table 1. 


Remarks. - This species belongs to a group of similar fusiform shaped taxa, distributed from Colombia to 
Peru, with an angular-ovate aperture. Supposedly several species are variable in their colouration and 
sometimes in details of their shells (e.g., BREURE & BORRERO, 2019: 10), which may trouble a correct 
identification. The specimens at hand are constant in their surface sculpture, but the shape and colour 
pattern is slightly variable. The paratypes (Fig. 8) have a pink apex, the colours on the last whorl are 
brownish with yellowish or whitish; the shape of the basal lip may be more angular than in the holotype. 
This species resembles Drymaeus (D.) cantatus (Reeve, 1848), reported from the Tarma region in central 
Peru, differing in the slightly smaller size, the different ratio of aperture height and shell height, and the 
different colour pattern. It may also be compared to Drymaeus (D.) angulobasis Pilsbry, 1944 from the same 
area in central Peru, from which it differs in the somewhat larger size, the lack of a constriction in the basal 
lip, and the regularly rounded columellar margin. Finally this new species may be compared to Drymaeus 
(D.) orthostoma (E.A. Smith, 1877), described from an unknown locality in Ecuador and also listed without 
specific locality in RAMÏREZ et al. (2003) from Peru, from which it differs in the lack of a weak columellar 
fold, and the less angular transition between columellar and basal margin of the lip. 
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Etymology. - L. luculentus, colourful. The specific epithet characterises the colourful shell with its bright 
colours. 


Discussion 





The large number of Drymaeus species now known from Peru, with several of them reported from ill- 
defined localities based on historical collections, and others from areas where distributional data are scarce, 
makes the need for revisionary work clear. Preferably this should not be limited to the external morphology 
of the shells, but should also include anatomical and molecular studies to clarify the intraspecific variation 
which is often confusing in the classification of this genus. 





Figure 6. Drymaeus (Drymaeus) luculentus spec. nov., holotype NHMUK 20210002. A-C, details of the shell; arrow marks the 
transition between proto- and teleoconch. D, apical view. 
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Abstract - Two new species, Drymaeus (D.) costatus and D. (D.) luculentus, are described from northern Peru from 
recently collected material. 


Key words - Gastropoda, Peltellinae, types. 


Résumé - Deux nouvelles espèces, Drymaeus (D.) costatus et D. (D.) luculentus, sont décrites dans le nord du Pérou à 
partir de matériel récemment collecté. 


Mots-clés - Gastropoda, Peltellinae, types. 





Introduction 








Further research in a relatively understudied area in Dept. Amazonas, northern Peru, reveals the presence 
of two species new to science. We describe them here, awaiting further data on their distribution. 


Material and methods 





Measurements ofthe shell, i.e. total shell height (H), the diameter of the shell (W), the height of the aperture 
(HA), width of the aperture (WA), height of last whorl (LW), and the number of whorls (NW), were taken 
using the methods in BREURE & VEGA-LUZ, 2020: fig. 1. The material on which this study is based has been 
deposited in the following collections: MNCN, Museo Nacional de Ciencias Naturales, Madrid, Spain; 
NHMUK, Natural History Museum, London, UK; RVL, private collection Ricardo Vega-Luz, Malaga, Spain; 
VMA, private collection Valentin Mogollôn, Lima, Peru. 


Systematics 





Family Bulimulidae Tryon, 1867 
Genus Drymaeus Albers, 1850 


Drymaeus (Drymaeus) costatus spec. nov. (Fig. 1-4) 





http://zoobank.org/NomenclaturalActs/83BD29C4-113C-4D82-8039-C698385EC413 





Diagnosis. - À Drymaeus species characterised by the shallowly ribbed surface, a rather swollen last whorl 
which has a colour pattern of irregular blotches, and is axially striped with whitish lines; the white lip 
somewhat sinuate, expanded and reflected. 


Description. - Shell up to 45.0 mm height, 1.78 times as long as wide, rimate, the spire with almost straight 
sides, rather thin. Colour roseate to yellowish, dotted with irregular dark reddish-brown blotches, partly 
arranged in an axial pattern, with axially arranged whitish lines evenly spaced, mostly noticeable on the last 
whorl. Upper whorls pink to yellowish. Surface dull to rather shiny when fresh or collected alive; the upper 
whorls with indistinct growth lines, becoming stronger towards the last whorl, which is covered by shallow 
axial riblets and with some indistinct, interrupted spiral grooves. Protoconch with a reticulate sculpture of 
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Figure 1. Drymaeus (Drymaeus) costatus spec. nov. holotype, MNCN 15.05/200126. A-F, different views of the shell ; H : 43.5 
mm). 





Figure 3. Drymaeus (Drymaeus) costatus spec. nov. A-E, variation in colour and shape in the type series. 
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and a slope of 10%) and Dely Ibrahim (36°45"14"N 2°59'70"E, at 260 maltitude, north exposure and a slope 
of 40%) for a period of 12 months; from January to December 2018. One site in the region of Boumerdes 
was surveyed for the same period. This was at Corso (36°45'59"N 3°26'49"E, 10 m above sea level, northern 
exposure and a 30% slope). There were two other sites in Boumerdes. From October 2018 to September 
2019 surveys were conducted in Afir (36°54'02"N 3°58"21"E, 10m above sea level, northwest exposure and 
a 20% slope). Finally, from June 2018 to May 2019 surveys were conducted for the station of Issers 
(36°43'49"N 3°39'44"E, at 25m altitude, north exposure and a slope of 10%). These sites provide a variety 
of environmental conditions and were selected based on criteria of security and accessibility (Fig. 1). 





10 20 
Kilometers 





< Sampling stations 


#10'0"E #20'0"E 














Figure 1. Geographical location of the sampling stations. 
Sampling methods 


We used three different sampling methods. The first was visual searching, a method widely used in 
malacology, which consists of observing and collecting individuals in their natural habitats (under tree 
trunks, on the ground and old walls and in cracks in the rocks), and allows collection of large species. The 
second method was trapping with wooden planks, or plastic sheeting. We placed boards and tarpaulins in 
environments that may have harboured terrestrial gastropods to create diurnal shelters for animals that 
are active at night. After 3 to 4 days, we recovered the individuals found under these traps. The last method 
consists of sieving the litter, allowing sampling of small soil-dependent species, and identifying specimens 
by mean of a binocular magnifier. 


In the laboratory, the samples were cleaned, classified and identified according to morphological criteria, 
such as the shape, size and colour of the shell or of the individual in the case of slugs. 


The identification was done with the help of Dr. Bouaziz-Yahiatene H. (Faculty of Biological and Agronomic 
Sciences. Mouloud University Mammeri de Tizi-Ouzou. Algeria), and Dr E. Neubert (Natural History 
Museum of the Burgergemeinde Bern, Switzerland). 


Data analysis 
Species composition at different collecting sites was compared by calculating several ecological indices. 


We calculated the relative abundance (RA%) of each species as the relative numbers of specimens of a given 
species to the total number of specimens of all species at a site (in percent; see DAJOZ, 1975). 
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The frequency of occurrence or constancy (C) of each species is the proportion of all sites where a given 
species was present (DAJOZ, 1975). We classified these frequencies into five classes: 0-20% = Accidental, 20- 
40% = Accessory, 40-60% = Regular, 60-80% = Constant, 80-100% = Omnipresent. 


Species diversity was assessed by the total specific richness (S), which is the total number of identified 
species at each site (MAGURRAN, 2004). 


The Sorensen quantitative index of similarity (S') was calculated between each pair of stations by (2 x 
number of species common to the two stations) / (number of species in the first station + number of species 
in the second station) (BARTHLOTT & AL. 2009). The resulting proximity matrix permits comparison of the 
similarity between the taxonomic compositions of communities in the four studied stations (MAGURRAN, 
2004). 


The Shannon Index (H') was calculated following RAMADE (2003). It provides information about the rarity 
and/or commonness of species in a community. 


The Equitability (Pielou index) corresponds to the ratio of observed diversity (H”) to maximum diversity. 
This index indicates the state of equilibrium between the populations composing a community 


In order to demonstrate the relationship between the sampling stations and the different species identified, 
a correspondence analysis (CA) was performed using R version 3.6.0 software. 


Results 





Inventory and structure of terrestrial gastropods in the survey sites 


In total, we collected 17,097 individuals of snails and slugs, belonging to 27 species, 21 genera divided into 
14 families (Tab. 1). 


Table 1: Systematic list of species of terrestrial gastropods 



























































Family Genus Species 
Pomatiidae Tudorella T. sulcata (Draparnaud, 1805). 
Spiraxidae Poiretia P. algira (Bruguière, 1792). 
Enidae Mastus M. pupa (Linnaeus, 1758). 
Ferussaciidae Ferussacia F. folliculum (Schrôter, 1784). 
F. carnea (Risso, 1826). 
Subulinidae Rumina R. decollata (Linnaeus, 1758). 
Testacellidae Testacella T. sp. 
Oxychilidae Oxychilus 0. sp 
Milacidae Milax M. sp 
Limacidae Lehmannia L. sp. 
Agriolimacidae Deroceras D. sp. 
Trissexodontidae Caracollina C. lenticula (Férussac, 1821). 
Hygromiidae Ganula G. flava (Terver, 1839). 
Geomitridae Cernuella C. virgata (Da Costa, 1778). 
Trochoidea T. pyramidata (Brown, 1827). 
Xerosecta ZX. sp. 
X. cespitum (Draparnaud, 1801). 
Cochlicella C. acuta (Müller, 1774). 





C. barbara (Linnaeus, 1758). 
C. conoidea (Draparnaud, 1801). 


























Xerotricha X. conspurcata (Draparnaud, 1801). 
Helicidae Cornu C. aspersum (Müller, 1774). 
Cantareus C. apertus (Born, 1778). 
Massylaea M. vermiculata (Müller, 1774). 
M. constantina (Forbes, 1838). 
Theba T. pisana (Müller, 1774). 
Otala 0. punctata (Müller, 1774). 
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Etymology. - L. luculentus, colourful. The specific epithet characterises the colourful shell with its bright 
colours. 


Discussion 





The large number of Drymaeus species now known from Peru, with several of them reported from ill- 
defined localities based on historical collections, and others from areas where distributional data are scarce, 
makes the need for revisionary work clear. Preferably this should not be limited to the external morphology 
of the shells, but should also include anatomical and molecular studies to clarify the intraspecific variation 
which is often confusing in the classification of this genus. 





Figure 6. Drymaeus (Drymaeus) luculentus spec. nov., holotype NHMUK 20210002. A-C, details of the shell; arrow marks the 
transition between proto- and teleoconch. D, apical view. 
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The highest value of the Shannon Index (H') was recorded at Corso with 3.77 bits. The lowest value was 
recorded at Douera station with 3.04 bits. The equitability index (E), with values between 0.78 and 0.94 
bits, which suggests an equilibrium distribution of species in all sites (Tab. 3). 

Similarity index 


Species similarity between stations is high but variable, being more than 70% between almost all pairs of 
stations studied. It was lower between Afir region and other areas with S' being less than 60% for these 
comparisons (Tab. 4). 


Table 3. Variation of the ecological indices of structures (H'’and E.) 























Stations Specific richness S Shannon H” Equitability E 
Ain Benian 16 3.55 0.88 
Douera 13 3.04 0.82 
Dely Ibrahim 18 3.47 0.83 
Afir 16 3.58 0.89 
Corso 16 3.77 0.94 
Issers 18 3.26 0.78 





Table 4: Sorensen's similarity coefficient values applied to different species of terrestrial gastropods in the sampling regions 


Douera Ain Benian Dely Ibrahim  Issers Corso Afir 
Douera 100 ms ni a So Dr 
Ain Benian 82.75 100 = dr = nu 
Dely Ibrahim 70.96 82.35 100 7 D ou 
Issers 83.87 88.23 83.33 100 — — 
Corso 75.86 75 76.47 76.47 100 = 
Afir 41.37 56.25 58.82 58.82 50 100 


Correspondence analysis 


Correspondence analysis suggested a highly significant association of sampling station and species richness 
((Chi2=14,419.99 and P-value = 0 < 0.5). 


Over all stations, 51.91% of the total variance in terrestrial gastropod species diversity is explained by axis 
1 and 23.83% by axis 2. The sum of the contributions of these two axis was 75.73%. 


Issers and Corso stations have been grouped together in the first quadrant; report an association of their 
species composition. The Afir station was alone in the third quadrant, which can be explained by the 
presence at this site of species not found in the other stations. Ain Benian, Daly Ibrahim and Douera grouped 
together in the fourth quadrant, reports that these stations have species associations with each other. 


The analysis confirms that F. carnea, X. cespitum, Deroceras sp. and T. sulcata are better represented in the 
station of Afir. In Corso and Issers, the species F. folliculum, T. pisana, C. lenticula and O. punctata are the 
most abundant. In the station of Algiers (Ain Benian, Daly Ibrahim and Douera) C. virgata, C. acuta M. 
vermiculata, M. constantina and Oxychilus sp are the most characteristic of these stations. (Fig. 2). 


Discussion 





In this study of regions in north central Algeria, the discovered diversity of terrestrial gastropods was 27 
species, distributed in 21 genera and 14 families. This is comparable to the results of BOUAZIZ-YAHIATENE & 
MEDJDOUB-BENSAAD (2016) who reported the presence of 26 species in Kabylia region (Tizi-Ouzou, Algeria). 
DAMERDJI (2009) in Tlemcen (west of the country), where she identified 21 species. However, diversity is 
apparently lower in the east and north-east ofthe country. BELHIOUANI & AL. (2018), in the east of the country, 
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Figure 8. Drymaeus (Drymaeus) luculentus spec. nov. variation in paratypes. A-B, MNCN 15.05/200127. C-D, RVL-DR3. 
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Three species of Cochlicellini were found, C acuta and C. barbara which are sampled in all the stations and 
C. conoidea which was collected only at Corso. According to KERNEY & CAMERON (2015), all are Mediterranean 
species, it frequents environments rich in herbs and dry. 


The specific richness varies from one site to another, with a maximum of 18 species at the stations of Daly 
Ibrahim and Issers, two regions with a strong human presence that may help in the creation of 
microhabitats. This richness at these stations may be due to the complexity and the heterogeneity of the 
habitat, as attested by KERNEY & CAMERON (2015). 


Another key factor in species richness is the close relationship between the distribution and diversity of 
terrestrial molluscs and large-scale factors, such as climate and vegetation (TEWS & AL. 2004). 


The analysis of the similarities between the stations shows that Afir is very distinct from the other. Afir is a 
distinctive habitat, being a homogeneous coastal wasteland and poor in vegetation with a dominance of 
yellow fleabane Dittrichia viscosa L. This reinforces the importance of habitat heterogeneity and plant cover 
in the distribution of terrestrial gastropods. 


Two habitat factors vary between Afir and Douera, the type of habitat and the exposure, Douera having a 
southern exposure and a lower humidity. These sites had a similarity index of only 40%. Douera had the 
lowest diversity of the studies stations with only 13 species. This shows that in addition to habitat type, 
humidity plays an important role in the distribution and diversity of terrestrial gastropods in the. 


In conclusion, our work has resulted in a systematic list showing that the north-central region of Algeria has 
at least as much terrestrial gastropod diversity as other parts of the country. Species richness does, 
however, vary considerably from one site to another. 


Apparently influenced by habitat types, climatic conditions particularly humidity and vegetation suggesting 
that these are very important factors in the distribution and diversity of terrestrial gastropods in 
ecosystems. 
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Abstract - In order to contribute to the characterisation of the malacofauna of Algeria, an inventory of terrestrial 
gastropods, including both snaïils and slugs, was carried out in the north-centre of Algeria (Algiers and Boumerdes). 
Sampling was carried out at six stations, Ain Benian, Dely Ibrahim, Douera (Algiers), and Afir, Crso and Issers 
(Boumerdes), during the years 2018 and 2019. Four methods of sampling are applied for the collection of species, 
namely active, visual collecting, trapping (by a board and / or a tarpaulin) and sieving the litter for small species. In 
total, we identified 27 species belonging to 14 families and observed a varying species composition at the different 
survey sites. 


Keywords - Land snaïils, Biodiversity inventory, Species richness, Algeria. 


Résumé - Afin de contribuer à la caractérisation de la malacofaune algérienne, un inventaire des gastéropodes 
terrestres, comprenant à la fois des escargots et des limaces, a été réalisé dans le centre-nord de l'Algérie (Alger et 
Boumerdes). Des prélèvements ont été effectués dans six stations, à Ain Benian, Dely Ibrahim, Douera (Alger), et Afir, 
Crso et Issers (Boumerdes), au cours des années 2018 et 2019. Quatre méthodes d'échantillonnage sont appliquées 
pour la collecte des espèces, à savoir la collecte active, la collecte visuelle, le piégeage (par une planche et/ou une bâche) 
et le tamisage de la litière pour les petites espèces. Au total, nous avons identifié 27 espèces appartenant à 14 familles 
et avons observé une composition variée des espèces sur les différents sites d'étude. 


Mots clés - Mollusques terrestres, inventaire de la biodiversité, richesse spécifique, Algérie. 





Introduction 





Terrestrial gastropods represent one of the most threatened groups of animals (REGNIER & AL. 2009). 
However, despite the important role played by these organisms, in particular the place they occupy in the 
food web as prey, predators or parasites, they are often ignored. In Algeria, terrestrial gastropods remain 
poorly understood. Since the studies of BOURGUIGNAT (1864) and PÉCHAUD (1880), only a few recent 
investigations have contributed to the census of the diversity of the Algerian malacofauna (AMEUR & AL. 
2019 ; BELHIOUANI & AL. 2019 ; BORREDÀ & MARTINEZ-ORTI, 2017 ; BOUAZIZ-VAHIATENE & MEDJDOUB-BENSAAD, 
2016 ; BOUAZIZ-YAHIATENE, 2018 ; DOUAFER & SOLTANI, 2014 ; HAMDI-OURFELLA & SOLTANI, 2016 ; LARBAA & 
SOLTANI, 2013). No extended studies on the malacological fauna of Algeria have been made. 


Nevertheless, a recent study is focused on the country's Enidae (ABBES & 4L. 2009) and Helicidae. BouAZIZ- 
YAHIATENE & AL. 2017, in their revision of the genus Eobania which is now Massylaea. BOUAZIZ-YAHIATENE & 
AL. 2019 showed that in Kabylia (Tizi-Ouzou), the genus Cantareus is represented by the species C. 
koraegaelius (Bourguignat in Locard, 1882). 


In order to contribute to the knowledge of the malacofauna of Algeria, we surveyed local gastropod 
assemblages at six stations in central-northern Algeria (Algiers and Boumerdes) to update the systematic 
list and to estimate species abundance from a quantitative and qualitative perspective. 


Material and method 








Presentation of the study area 


We surveyed three sites in the region of Algiers: In Aïn Benian (36°48'16"N 2°55'52"E, at 25 maltitude, 
northern exposure and a 5% slope). Douera (36°39'45"N 2°57'"10"E at 100 m altitude, southern exposure 
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and a slope of 10%) and Dely Ibrahim (36°45"14"N 2°59'70"E, at 260 maltitude, north exposure and a slope 
of 40%) for a period of 12 months; from January to December 2018. One site in the region of Boumerdes 
was surveyed for the same period. This was at Corso (36°45'59"N 3°26'49"E, 10 m above sea level, northern 
exposure and a 30% slope). There were two other sites in Boumerdes. From October 2018 to September 
2019 surveys were conducted in Afir (36°54'02"N 3°58"21"E, 10m above sea level, northwest exposure and 
a 20% slope). Finally, from June 2018 to May 2019 surveys were conducted for the station of Issers 
(36°43'49"N 3°39'44"E, at 25m altitude, north exposure and a slope of 10%). These sites provide a variety 
of environmental conditions and were selected based on criteria of security and accessibility (Fig. 1). 





10 20 
Kilometers 





< Sampling stations 


#10'0"E #20'0"E 














Figure 1. Geographical location of the sampling stations. 
Sampling methods 


We used three different sampling methods. The first was visual searching, a method widely used in 
malacology, which consists of observing and collecting individuals in their natural habitats (under tree 
trunks, on the ground and old walls and in cracks in the rocks), and allows collection of large species. The 
second method was trapping with wooden planks, or plastic sheeting. We placed boards and tarpaulins in 
environments that may have harboured terrestrial gastropods to create diurnal shelters for animals that 
are active at night. After 3 to 4 days, we recovered the individuals found under these traps. The last method 
consists of sieving the litter, allowing sampling of small soil-dependent species, and identifying specimens 
by mean of a binocular magnifier. 


In the laboratory, the samples were cleaned, classified and identified according to morphological criteria, 
such as the shape, size and colour of the shell or of the individual in the case of slugs. 


The identification was done with the help of Dr. Bouaziz-Yahiatene H. (Faculty of Biological and Agronomic 
Sciences. Mouloud University Mammeri de Tizi-Ouzou. Algeria), and Dr E. Neubert (Natural History 
Museum of the Burgergemeinde Bern, Switzerland). 


Data analysis 
Species composition at different collecting sites was compared by calculating several ecological indices. 


We calculated the relative abundance (RA%) of each species as the relative numbers of specimens of a given 
species to the total number of specimens of all species at a site (in percent; see DAJOZ, 1975). 
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The frequency of occurrence or constancy (C) of each species is the proportion of all sites where a given 
species was present (DAJOZ, 1975). We classified these frequencies into five classes: 0-20% = Accidental, 20- 
40% = Accessory, 40-60% = Regular, 60-80% = Constant, 80-100% = Omnipresent. 


Species diversity was assessed by the total specific richness (S), which is the total number of identified 
species at each site (MAGURRAN, 2004). 


The Sorensen quantitative index of similarity (S') was calculated between each pair of stations by (2 x 
number of species common to the two stations) / (number of species in the first station + number of species 
in the second station) (BARTHLOTT & AL. 2009). The resulting proximity matrix permits comparison of the 
similarity between the taxonomic compositions of communities in the four studied stations (MAGURRAN, 
2004). 


The Shannon Index (H') was calculated following RAMADE (2003). It provides information about the rarity 
and/or commonness of species in a community. 


The Equitability (Pielou index) corresponds to the ratio of observed diversity (H”) to maximum diversity. 
This index indicates the state of equilibrium between the populations composing a community 


In order to demonstrate the relationship between the sampling stations and the different species identified, 
a correspondence analysis (CA) was performed using R version 3.6.0 software. 


Results 





Inventory and structure of terrestrial gastropods in the survey sites 


In total, we collected 17,097 individuals of snails and slugs, belonging to 27 species, 21 genera divided into 
14 families (Tab. 1). 


Table 1: Systematic list of species of terrestrial gastropods 



























































Family Genus Species 
Pomatiidae Tudorella T. sulcata (Draparnaud, 1805). 
Spiraxidae Poiretia P. algira (Bruguière, 1792). 
Enidae Mastus M. pupa (Linnaeus, 1758). 
Ferussaciidae Ferussacia F. folliculum (Schrôter, 1784). 
F. carnea (Risso, 1826). 
Subulinidae Rumina R. decollata (Linnaeus, 1758). 
Testacellidae Testacella T. sp. 
Oxychilidae Oxychilus 0. sp 
Milacidae Milax M. sp 
Limacidae Lehmannia L. sp. 
Agriolimacidae Deroceras D. sp. 
Trissexodontidae Caracollina C. lenticula (Férussac, 1821). 
Hygromiidae Ganula G. flava (Terver, 1839). 
Geomitridae Cernuella C. virgata (Da Costa, 1778). 
Trochoidea T. pyramidata (Brown, 1827). 
Xerosecta ZX. sp. 
X. cespitum (Draparnaud, 1801). 
Cochlicella C. acuta (Müller, 1774). 





C. barbara (Linnaeus, 1758). 
C. conoidea (Draparnaud, 1801). 


























Xerotricha X. conspurcata (Draparnaud, 1801). 
Helicidae Cornu C. aspersum (Müller, 1774). 
Cantareus C. apertus (Born, 1778). 
Massylaea M. vermiculata (Müller, 1774). 
M. constantina (Forbes, 1838). 
Theba T. pisana (Müller, 1774). 
Otala 0. punctata (Müller, 1774). 
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Specific distribution and structure of terrestrial gastropod communities 


Geomitridae is the most species-diverse family with eight species, followed by Helicidae with six species. 
Two species of Ferussaciidae were found. Other families, Hygromiidae, Enidae, Limacidae, Milacidae, 
Oxychilidae, Oleacinidae, Subulinidae, Testacellidae, Trissexodontidae, Agriolimacidae, and Pomatiidae 
were each represented by one species. 


The relative abundances and frequencies of occurrence of each collected species in all sampling sites are 
shown in Tab. 2. 


Table 2: Relative abundance and frequency of occurrence of the species found at each site 


















































































































































Site Ain Benian Douera Dely Ibrahim Corso Afir Issers 

Species RA% | CX RA% C% RA% C% RA% C% RAY C% RA% C% 
C.aspersum 6.28 83.33 | — EE 3.24 75 3.76 91.67 | 20.39 | 91.67 | 4.97 83.33 
C'apertus 1.97 83.33 | 3.34 83.33 | 1.47 66.67 | 4.5 91.67 | 98 91.67 | 5.41 83.33 
M. vermiculata 18.52 | 100 18.77 | 100 15.83 | 100 7.48 100 = F 7.32 100 
M. constantina 8.28 100 8.72 100 8.02 100 3.63 91.67 | — = 1.73 75 

T. pisana _ = 5.25 100 1.35 16.67 | 19.94 | 100 5.89 100 9.98 100 
0. punctata 0.58 25 

C. virgata 5.01 85.33 | 22.78 | 100 18.62 | 100 3.55 100 9.05 100 11.31 | 100 
T. pyramidata 2.12 41.67 | — = 2.67 75 = = 6.99 91.67 | — = 

À. cespitum 8.3 100 = = 
Xerosecta sp 2.77 100 2.72 83.33 | — — 

C. acuta 17.13 | 100 19.94 | 100 15.65 | 100 10.21 | 100 — 12.06 | 100 
C. barbara 7.55 100 9.86 100 8.08 100 8 100 « 5 6.74 100 
C. conoidea 4.89 91.67 | — = Œ — 
Xerotricha sp 5.36 91.67 | — = = = 

G. flava 4.19 75 2.33 75 8.38 75 5.32 75 4.04 75 1.82 25 

M. pupa 4.31 75 — = 0.03 8.33 3.24 66.67 | 1.85 75 0.89 25 

FE. folliculum 1.27 41.67 | 2.57 66.67 | 64 75 7.83 66.67 | — = 16.94 | 75 

F. carnea 14.89 83.33 | — = 
Lehmannia sp 2.03 66.67 | 0.98 66.67 | 2.1 66.67 | — = 2.86 66.67 | 0.13 16.67 
Milax sp 4.44 66.67 | 3.1 66.67 | 3.54 66.67 | 4.58 66.67 | 448 66.67 | 4.35 66.67 
Oxychilus sp 0.13 16.67 | 0.11 16.67 0.09 8.33 
P. algira = _ L = 1.62 75 

R. decollata 7.33 100 de "= 0.09 8.33 5 ve 3.69 91.67 | 3.15 91.67 
C. lenticula 9.45 58.33 | 2.23 75 24 66.67 | 4.93 66.67 | — o 1126 | 75 
Deroceras sp 1.1 50 = — 
Testacella sp = = = T 0.51 33.33 | — T 1.36 66.67 | 1.29 58.33 
T. sulcata 2.59 75 = = 















































Species richness differs from one site to another; it reaches its maximum in Dely Ibrahim and Issers with 18 
species, 16 in Ain Benian, Afir and Corso. Finally, 13 species in Douera (Tab. 3). 


From Tab. 2, we can see that the species C. apertus, C. virgata, G. flava .and Milax sp. are present at all 
sampling stations. O. punctata is only sampled at Issers, while P. algira is only sampled at Dely Ibrahim. 


C. conoidea and X. conspurcata are two species characteristic of the Corso station, F. carnea, X. cespitum, T. 
sulcata and Deroceras sp. are the species sampled only at the Afir station. 


In Aïn Benian, M. vermiculata is the most dominant with a relative frequency of 18.52 %. C. virgata is most 
abundant in Douera and Dely Ibrahim with frequencies of 22.78 and 18.62 % respectively. T. pisana is the 
most common species found in Corso with a rate of 19.94%, and C. aspersum at the Afir station with a 
relative abundance of 20.39%. 


Finally, at the level of Issers F. folliculum is the most abundant with a frequency of 16.94%. 


The ecological indices of structure H’ and E 
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The highest value of the Shannon Index (H') was recorded at Corso with 3.77 bits. The lowest value was 
recorded at Douera station with 3.04 bits. The equitability index (E), with values between 0.78 and 0.94 
bits, which suggests an equilibrium distribution of species in all sites (Tab. 3). 

Similarity index 


Species similarity between stations is high but variable, being more than 70% between almost all pairs of 
stations studied. It was lower between Afir region and other areas with S' being less than 60% for these 
comparisons (Tab. 4). 


Table 3. Variation of the ecological indices of structures (H'’and E.) 























Stations Specific richness S Shannon H” Equitability E 
Ain Benian 16 3.55 0.88 
Douera 13 3.04 0.82 
Dely Ibrahim 18 3.47 0.83 
Afir 16 3.58 0.89 
Corso 16 3.77 0.94 
Issers 18 3.26 0.78 





Table 4: Sorensen's similarity coefficient values applied to different species of terrestrial gastropods in the sampling regions 


Douera Ain Benian Dely Ibrahim  Issers Corso Afir 
Douera 100 ms ni a So Dr 
Ain Benian 82.75 100 = dr = nu 
Dely Ibrahim 70.96 82.35 100 7 D ou 
Issers 83.87 88.23 83.33 100 — — 
Corso 75.86 75 76.47 76.47 100 = 
Afir 41.37 56.25 58.82 58.82 50 100 


Correspondence analysis 


Correspondence analysis suggested a highly significant association of sampling station and species richness 
((Chi2=14,419.99 and P-value = 0 < 0.5). 


Over all stations, 51.91% of the total variance in terrestrial gastropod species diversity is explained by axis 
1 and 23.83% by axis 2. The sum of the contributions of these two axis was 75.73%. 


Issers and Corso stations have been grouped together in the first quadrant; report an association of their 
species composition. The Afir station was alone in the third quadrant, which can be explained by the 
presence at this site of species not found in the other stations. Ain Benian, Daly Ibrahim and Douera grouped 
together in the fourth quadrant, reports that these stations have species associations with each other. 


The analysis confirms that F. carnea, X. cespitum, Deroceras sp. and T. sulcata are better represented in the 
station of Afir. In Corso and Issers, the species F. folliculum, T. pisana, C. lenticula and O. punctata are the 
most abundant. In the station of Algiers (Ain Benian, Daly Ibrahim and Douera) C. virgata, C. acuta M. 
vermiculata, M. constantina and Oxychilus sp are the most characteristic of these stations. (Fig. 2). 


Discussion 





In this study of regions in north central Algeria, the discovered diversity of terrestrial gastropods was 27 
species, distributed in 21 genera and 14 families. This is comparable to the results of BOUAZIZ-YAHIATENE & 
MEDJDOUB-BENSAAD (2016) who reported the presence of 26 species in Kabylia region (Tizi-Ouzou, Algeria). 
DAMERDJI (2009) in Tlemcen (west of the country), where she identified 21 species. However, diversity is 
apparently lower in the east and north-east ofthe country. BELHIOUANI & AL. (2018), in the east of the country, 
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recorded a richness of 11 species. HAMDI-OURFELLA & SOLTANI (2016) reported 12 species in the northeast of 
the country, and 11 species are inventoried in the arid region of Batna in North East of Algeria (AMEUR & Al. 
2019). 


CAfactor map 
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Figure 2. Distribution of species inventoried by station, as determined by correspondence analysis. Sp. 1 : Caracollina 
lenticula, Sp 2 : Cernuella virgata, Sp. 3 : Cochlicella acuta, Sp 4 : Cochlicella barbara, Sp 5 : Ferussacia carnea, Sp 6 : Ferussacia 
folliculum, Sp 7 : Ganula flava, Sp 8 : Cantareaus apertus, Sp 9 : Cornu aspersum, Sp 10 : Lehmannia sp, Sp 11 : Massylaea constantina, 
Sp 12 : Massylaea vermiculata, Sp 13 : Mastus pupa, Sp 14 : Milax sp, Sp 15 : Otala punctata, Sp 16 :Oxychilus sp, Sp 17 : Poiretia algira, 
Sp 18 : Rumina decollata, Sp 19 : Testacella sp, Sp 20 : Theba pisana, Sp 21 : Trochoidae pyramidata, Sp 22 : Xerosecta cespitum, Sp 23 : 
Xerosecta sp, Sp 24 : Deroceras sp, Sp 25 : Tudorella sulcata, Sp : 26 : Cochlicella conoida, Sp 27 : Xerotricha conspurcata, 


BORREDÀ & MARTINEZ-ORTI (2017), record 10 species of slugs from Algeria, without the citation of the genus 
Testacella. However, BOURGUIGNAT (1864) identified Testacella fischeriana as an Algerian species, which 
leads us to question whether our species is the same. The anatomical study of our specimens would be 
interesting, since T. fischeriana has never been found since 1864. The species we found appears with a 
relatively low abundance, which might be explained by nocturnal activity and underground behavior as 
shown by congeneric species (DE WINTER & NIEULAND, 2011). 


The species that were most abundant in the study region were M. vermiculata, T. pisana, C. aspersum, C. 
virgata, C. acuta and F. folliculum. 


The helicid, M. vermiculata which has a Mediterranean-wide distribution (KERNEY, 1976) is widely 
distributed across all sampling sites; this is due to its longevity of up to 5 years, which allows the population 
to establish a continuous development and to form dense populations (COWIE & Az., 2009). 


T. pisana has a Circum-Mediteranean distribution and prefers sparse coastal vegetation (COWIE, 1984, BAKER, 
1991). It is abundant in disturbed or early successional habitats in coastal areas of the Mediterranean and 
Western Europe (COWIE, 1984). 


C. aspersum, a North African species (GUILLER & MADEC, 2010), lives in both the Mediterranean (MAGNIN & 
MARTIN, 2012) and subtropical climates (GUILLER & MADEC, 2010). It is a generalist species capable of 
colonising any type of terrestrial habitat (FALKNER & 


AAL. 2001 ; WELTER-SCHULTES, 2012) explaining its constant presence in the surveyed region here. 


F. folliculum (Ferussaciidae) is native to the Mediterranean basin, and is present along the North African 
coast from Morocco to Tunisia (PIRRIER, 2014 ; VENMANS, 1957). C. virgata, has a wide Circum-Mediterranean 
distribution prefers dry habitats and sandy dunes (KERNEY & CAMERON, 2015); It is widespread in coastal 
regions of the Mediterranean Sea (DAMERDJI, 1990). Which corroborates with our result. 
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Female branch robust and long. Dart sac broadly cylindrical, apically almost round, with very thick muscular 
walls, opening into distal end of vagina. Digitiform glands few, rather and slender, arising from two thin 
main trunks attched to distal vagina just above dart sac; each branch bilobed twicem thus giving rise to three 
thinner glands with slightly enlarged, club-shaped tips. Proximal vagina short, about length of distal part, 
narrowing distally. Duct of bursa copulatrix robust, basally thickened and narrowed apically, long (almost 
twice length of penis and epiphallus combined). Bursa copulatrix small, irregularly pear-shaped, its neck 
crossing diaphragm. Diverticulum of bursa copulatrix robust, dark greyish, extremely long (twice the length 
of duct of bursa copulatrix and copulatory duct combined). Free oviduct very short, as wide as proximal 
vagina. Prostatic ovispermiduct distinct, rather short, gradually and moderately enlarged proximally. 
Uterine ovispermiduct bulging, appressed to and somewhat longer than prostatic part, divided into a 
proximal pleated part and a distal inflated half. Albumen gland large (as long as oviduct and spermiduct 
combined), bulging near junction with ovispermiduct and grapually tapering towards its free end. First 
hermaphrodite duct robust, strongly pleated, narrow at tips and thickened centrally; at contact with 
albumen glands forms small talon. 


DBC 





Fig. 3. Genitalia of Tartessiberus cilbanus gen. nov. spec. nov. (excluding gonad); scale bar = 2 mm. Upper left: the excised 
dart, together with a cross-section ofits blade at mid-length; scale bar = 200 um. 


DP PP 





GA 


Dart spear-head shaped, rather narrow, more so apically, cylindrically hollow at its core, with four blades 
that are sharp proximally but apically become slightly enlarged near the edges; proximally the blades 
diminish gradually until disappearing, then core enlarged to become swollen base ending in crown of 
appressed leaflets. 


Jaw (Fig. 5, bottom) odontognathous, rather short and stout, with five strong, rather irregular vertical ridges 
and three ill-limited concentric zones of decreasing thickness towards thin, irregular outline. 


Radula (Fig. 5, top) with rows formed by 89 strong, broad dagger-like, imbricated teeth. Central tooth 
robust, with moderately wide basal plate and crown unicuspid; strong, thick single mesocone, sharp at 
point, gently curved inwards and heavily built. Laterals 13 on each side, similar in outline and structure, but 
slightly larger than central; very large medial cusp and very small ectocone on the marginal edge. Marginals 
27 on each edge, smaller and more eccentric than laterals: base smaller, mesocone smaller and ectocone 
proportionately larger; progressively diminishing in size and split towards edge, the last 4 very small. 


Type material. - Spain, Andalusia, Cädiz province, Serrania de Grazalema, Sierra del Endrinal, Cañada 
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Mahôn, Peñôn Grande, 36° 45’ 18,36” N; 5° 22’ 42,17” W, 1058 m, 12.x.2015. Holotype CRA-16941-1, and 3 
paratypes (SGHN, MBCN and MHNG). Measurements of the material are given in Table 1. 

H W AH AW LW NW 
Holotype CRA 18.7 27.3 74 13.1 16.2 4.2 
Paratype 1 SGHN 16.9 25.8 7.7 13.0 14.9 3.9 
Paratype 2 MBCN 16.8 25.3 7.9 13.3 14.5 4.1 
Paratype 3 MHNG 17.5 25.0 62 13.2 15.5 4.2 





























Table 1. Measurements (in mm) of shells of Tartessiberus cilbanus gen. nov. spec. nov; for abbreviations see Methods. 


PDP 





4 5 a 


Fig. 4. Internal structure of the penis in Tartessiberus cilbanus gen. nov. spec. nov. A longitudinal cut allowed nearly 
complete unfolding (except glans of penial papilla and annular pad, shown partially uncut). Scale bar = 2 mm. 


Fig. 5. Radula and jaw of Tartessiberus cilbanus gen. nov. spec. nov. Top: only the central and first two lateral radular teeth 
are shown, set apart to show their shape without overlapping; scale bar = 25 um. Bottom: excised jaw; scale bar = 200 um. 


Distribution.- In addition to the type locality, Tartessiberus cilbanus has been observed alive in several 
localities, all within the highest part of Serrania de Grazalema: 


> Sierra del Caillo, 36° 41’ 49,61” N, 5° 23’ 18,70” W, 924 m, 12.x.2019, 5 specimens. 


>  Mirador del Cintillo, Sierra de Ubrique, 36° 40° 56,82” N, 5° 25’ 21,91” W, 903 m, 12x. 2019, 2 
specimens. 


> Sierra Peralto, 36° 41’ 08,61” N, 5°23’52,83” W, 1038 m, 7.xii.2019, 4 specimens. 
> Villaluenga del Rosario, 36° 41’ 46,77” N, 5° 23° 19,91” W, 905 m, 7.xii.2019, 5 specimens. 
> Manga de Villaluenga, 36° 41’ 34,55" N, 5° 23° 58,22” W, 999 m, 7.xii.2019, 5 specimens. 


Habitat.- The new species lives in heavily karstified limestone areas (Fig. 6), always at high elevation 
(between 903 and 1058 m). If finds refuge during dry spells in deep crevices (Fig. 7), when it seals the 
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aperture with a very strong, albeit thin epiphragm. 


Etymology.- The species name is an adjective refering to the river Guadalete, known in Roman times as 
Cilbus and having its source in the new species" habitat. 


Remarks.- The shell is reminiscent of a small /berus, perhaps the wider forms of JL. loxanus (Rossmässler, 
1854). However, it can be readily distinguished by it lighter, more globose appearance and paler coloration. 
The very long appendices (flagellum and diverticulum of the bursa copulatrix), small papilla in the proximal 
cavity of the distal penis, robust radula with unicuspid mcentral tooth, and stout jaw also allow 
discrimination. The thin, subglobose shell and radula are similar to those of Allognathus grateloupi (Graells, 
1846), although the latter is more globose, smaller, and with (usually) stronger dotted bands. 


ee 





ds 


Fig. 6. Karstic habitat of Tartessiberus cilbanus gen. nov. spec. nov. 
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There is a need for caution when establishing homologies among internal features of the penis in Helicinae. 
The annular pad is most likely homologous with the distal penial papilla more robustly built in the Helicini 
tribe (NEUBERT & BANK, 2006). In allognathines, as well as in otalines (KNEUBÜHLER & al., 2019; HoiyoAK & al, 
2020), this structure may be more or less developed, but is a functional, torus-like verge. However, the 
papilla in the wall of the proximal part of the distal penis of allognathines and otalines cannot be considered 
homologous with the proximal papilla surrounding the opening of the proximal penis in Helicini. Assuming 
the latter could shift laterally and modify its function is at the basis of a terminology involving proximal and 
distal penial papillae (NEUBERT & BANK, 2006) or P1 and P2 (KNEUBÜHLER & al, 2019). However, in 
Tartessiberus all three structures are present. We thus retain the nomenclature of GiusTi & al. (1995:10) as 
valid and useful. 


The remarkably stout structure ofthe radula in Tartessiberus cilbanus belongs to a peculiar type called "rock- 
scrapping radula", which occurs in phylogenetically unrelated land snails that feed by grazing bare rock 
surfaces (BREURE & GITTENBERGER, 1990). Thus, it is character state of questionable homology, even among 
closely related species. 


Discussion 





The unsuspected discovery of a fairly large land snaïil species and genus in Western Europe highlights the 
importance of natural history and taxonomic research as the fundamental basis for understanding and 
protecting biodiversity. Fortunately, the habitat of Tartessiberus cilbanus is totally included in the Sierra de 
Grazalema Natural Park. Nevertheless, focused ecological research and conservation action are needed, as 
is the case for rare endemic land snaïils (ALTABA, 2020). 


Anatomical characters support a close relationship to other allognathines, especially /berus and Allognathus. 
Unfortunately, at present there is a general lack of detailed, reliable anatomical data. Although similar to 
some of the smaller /berus, the exceedingly long genital appendices, small penial lateral penial papilla and 
unique radula clearly seggregate Tartessiberus. Its rock-scrapping radula and semiglobose shell point at a 
relationship with Allognathus, but it is unclear whether this similarity is the outcome of convergence 
through adaptation to similar karstic habitats. The Serrania de Grazalema is an insular habitat for rock- 
dwelling land snaïls, so this possibly parallel evolution might be reinforced as an insularity syndrome 
(ALTABA, 2013). We have not detected any lberus in this isolated high area, although this genus surely reaches 
mountain ranges located to the East and South. Research in progress, including both anatomical characters 
and molecular genetics, aims at elucidating the phylogenetic position and biogeographic history of 
Tartessiberus. 
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Fig. 7. Live specimen of Tartessiberus cilbanus resting inside a crevice with lichens. 
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